phenomenon, numbness, pain or stiffness of fingers, pain of elbows and neck, stiffness of shoulders and lumbago. They had high incidences of complaints due to the disorder of the central nervous system, especially of the higher center of the autonomic nervous system; i.e. headache (52.0%), palmar hyperhidrosis (70.0%), forgetfulness (78.2%), fatiguability (61.3%), tinnitus (41.8%), impotence (55.1%), etc.
Laboratory findings of the autonomic nerve activity tests, electroencephalograms and audiograms also suggested the disorder of the central nervous system. Treatments during three months had improved significantly the subjective symptoms and the objective findings (p<0.05 to 0.001). Thus, vibration disease should be considered as a systemic disease, including disorders of the central nervous system, especially of the higher center of the autonomic nervous system, and disturbances of the peripheral functions.-vibration disease; clinical features; laboratory findings; disorder of autonomic nerve activity Since the report of Loriga in 1911, it has been known that Raynaud's phenomenon may occur in the fingers of operators who use vibrating tools for a long period, which has been named "white fingers" or "Raynaud's phenomenon of occupational origins". Recently, this disease has been recognized not only in the iron-steel and engineering industry but also in forestry. In Japan, it was in 1965 that the eruption of a large number of patients with vibration disease among chain saw operators became a nation-wide social problem.
The principal symptoms of this disease have been manifested in disturbances of peripheral circulation and nerve, and in the lesions in the muscles and the Although clinical observations with regard to the peripheral lesions were described by many authors, clinical features of the disorder of the autonomic nervous system and treatments for patients with vibration disease have scarcely been reported.
In the present study, clinical features and laboratory findings of 300 patients with vibration disease due to operating chain saws or pneumatic hammers have been reviewed in an attempt to clarify the pathophysiology and the therapy for the disease. 
SUBJECTS AND METHODS

RESULTS
Subjective symptoms and physical findings
The major subjective symptoms related to the disturbances of the peripheral circulatory and nervous functions were Raynaud's phenomenon , numbness, pain, The level of the autonomic nerve activity. The level of the autonomic nerve activity as expressed by the digital plethysmography with auditory stimulus was classified into 4 types: normal type (normoreactive, N type), intermediate and delayed type (hyperreactive, I and D types) and poor response type (hyporeactive, P type) (Matoba et al. 1975c ). The distribution of the levels of the autonomic nerve activity in 172 patients on admission was: N type 43 (25.0%), I type 40 (23.3%), D type 38 (22.1%) and P type 51 (29.6%). The abnormal level of the autonomic nerve activity was normalized after treatments in 59 out of 129 patients who showed abnormal levels (45.7%). This was statistically significant (p<0.001).
Cardiovascular system. According to the WHO's criteria for hypertension, 23 (7.7%) of all the patients had hypertension and 57 (19.0%) had border-line hypertension. Bradycardia (heart rate less than 50/min) was found in 35 patients (11.7%). Abnormal electrocardigoraphic findings including prolonged PQ interval (2.0%), complete right bundle branch block (2.0%), the abnormalities of ST-T segments (14.0%) and left ventricular hypertrophy (11.7%) were observed. In chest X-ray film, enlarged heart (CTR was more than 0.5) was found in 60 patients (20.0%). 
DISCUSSION
Since 1911, the usage of vibrating tools such as pneumatic chippers, chain saws, and electrical grinders has been recognized to injure the peripheral blood vessels and nerves, provoking Raynaud's phenomenon or "white fingers". Also In the present study, the analyses of clinical features of 300 cases of vibration disease have clarified that the disease affects not only the peripheral nervous and circulatory systems but also the central nervous system, especially the higher center of the autonomic nervous system. Namely, there have been high incidences of complaints such as headache, insomnia, palmar hyperhidrosis, forgetfulness, depressive mood, tinnitus, impotence, and so on. Such subjective symptoms can be considered to be induced by the disturbance of the central nervous system, even if they are secondary. For example, it may be the primary cause of insomnia that the sleeping center in the limbic system in the brain is functionally exicted by the stressors, that is, noise and vibration, and the secondary cause is pain associated with the lesions of the muscles or the joints.
Objective evidences for the disorders of the central nervous system were also obtained. Most of the patients had abnormal levels of the autonomic nerve activity as expressed by the response of the digital plethysmography caused by auditory stimulus ). The hyperreactive or hyporeactive level of the autonomic nerve activity was significantly improved to normal level by the treatment. Insomnia and palmar hyperhidrosis were also improved by the administration of sulpiride (Matoba and Kusumoto 1975) . Such improvements would show the existence of the functional disorder of the higher center of the autonomic nervous system.
Raynaud's phenomenon may occur under the condition of the damage of the vessel walls, nerve endings and biochemical regulation (Magos and Okos 1963) . However, the disorder of the higher center of the autonomic nervous system can be related to the occurrence of Raynaud's phenomenon .
The abnormality of the electroencephalogram, including spindle-shaped fast activity, was mostly observed in the frontal area. Is the spindle-shaped fast activity regarded as a characteristic pattern in vibration disease ? Firstly, this activity differs from the spindle-shaped activity in the early stage of sleep . As for the frequency, the one is 25 Hz and the other is 14 Hz . Secondly, it differs from the fast activity which is produced by the administration of barbiturate . The fast activity by barbiturate is observed in all leads. Thirdly, the treatments lead to a decrease in the amplitude and the appearance of the spindle-shaped fast activity . These findings may rule out the possibility that the spindle-shaped fast activity is induced by some drugs. However, the origin of this fast activity has not yet been clarified. Photic stimulation has caused a harmonic driving, especially in high frequency. This phenomenon can be explained by that the hypothalamus is in an excitement (Maundy-Castle 1953).
As to the cardiovascular aspects, the high incidence of bradycardia and cardiac enlargement and comparatively low blood pressure were noted. These findings may show cardiac responses against the stressors .
Thus, vibration and noise generated by vibrating tools and cold act on a human body as stressors, and affect not only the peripheral nervous and cir culatory functions but also the central nervous system, especially the higher center of the autonomic nervous system. In other words, vibration disease can be considered as a systemic disease, and also called a new-civilization disease in which the three factors of vibration, noise and cold are combined . In the treatment, it should be emphasized that adequate physical exercise is more important than medication, because adequate physical exercise can regulate the activity of the autonomic nervous system (Ekblom et al . 1973 ).
